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1 

The object of the present invention is a sliding knee 
prosthesis which can be used as a postero-stabilised prosthesis 
particularly when used as a replacement prosthesis . 

Knee protheses existing at present all coinprise a femoral 
5 implant made up of tWo condtyles and a trochlea, and a tibial 
xmplant the plate of which is covered by a meniscus element 
tnobxle or otherwise, on which the condyles rest and can slide ' 
To enable a prosthesis to be adapted to the anatomy of a 
patxent, it is necessary to have femoral and tibial implants of 
10 different sizes. 

Furthermore, in order to conform to ligament tensions, it 
xs necessary to have meniscus elements of different thicknesses 
whxch increases the number of parts needed for an operation. 

On the other hand, the knee joint can be subject to 
dxslocations, or pulling, due to slackness of the ligaments or 
the accidental absence thereof, particularly the posterior 
cruciate ligament . 

Slackness of the ligaments is generally found in the case 
of a replacement, that is to say during the insertion of a 
prosthesis to replace another implanted previously. 

Tb overcome the disadvantages of anterior pulling and 
lateral slackness, a postero-stabilised prosthesis has been 
proposed, that is to say one comprising, approximately at the 
centre of the tibial plate, a central spur against which abuts 
on f lexxon. a transversal part positioned' in the intercondyla^ 
indentation. Prostheses of this type are described in documents 
US-A-950 298 and GB-A-1 067 412. 

Postero-stabilised prostheses existing at present can only 
prevent anterior pulling in flexion and are almost exclusively 
reserved for cases in which the posterior cruciate ligament is 
absent. 

Prostheses have also been proposed which have, approximately 
in the centre of the tibial plate, a pin provided with a sphere 
on xts end cooperating with a hemispherical cup placed in the 
femoral implant. Such prostheses, described in particular in 
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documents US-A-B .868.730 and GB.A-2. 088- 724. nevertheless have 
disadvantages of comfort and durability. 

indeed, in the prosthesis whiph is,^he object of document 
US-A-3 868.730, the articulation is produced on one hand between 
the condyles and the meniscus plate . and .on the other hand 
between the sphere and the cup, which cayses lig^nt tension 
problems, accentuated if one or other of the friction surfaces 

is prematurely worn. 

The prosthesis described in document GB-A-2 088 724 uses a 
sphere only as a stop, the articulation being^, produced between 
the condyles and the tibial plate. This prosthesis, however, has 
the disadvantage of a possible phenomenon of shearing between the 
condyles and the plate during axial pivoting, involving the risk 
of premature wear of the friction surfaces- In addition, flexion 
is limited due to the fact that the cup is extended to the rear 
to prevent pulling on extMision. 

in addition, as the radius of the condyles is not constant, 
it is necessary to provide mcibility for the spherical head, which 
is obtained by attaching it to a piston, with the disadvantages 

of this type of device . 

The aim of the present invention is to overcome these 
disadvantages by proposing a sliding knee prosthesis which can 
be adapted to replacements and to postero- stability, enabling the 
number of parts needed in a surgical operation to be reduced 

considerably. ^ , 

A prosthesis according to the present invention comprises 

a femoral implant, a tibial itaplant and a meniscus element. It 

is characterised essentially, first of all. by the fact that the 

meniscus element has two spherical bearing cavities, and secondly 

by the fact that the femoral implant has two condyles, the 

bearing surfaces of which are spherical segments of different 

centres and with a radius equal to that of the spherical 

cavities, these centres being separated, irrespective of the size 

of the femoral implant, by the same distance, enabling the 

dimensions of the meniscus element, with the exception of the 



thickness, to be constant whatever the size of the iiqplant* 

According to an additionaa characteristic of : .the prosthesis 
according to the invention, the ineni sous element has on its top 
surf ape, in the auaterior central area,: an abutment haying on top 
a bacJcward sloping plane against vhich rests the base of the 
trochlea at the fnd of the intercoxidylar indentation when the 
loiee is in extension. 

According to a further additional characteristic of the 
prosthesis according to the invention, the tibial piate has on 
its flat top surface a truncated cone shaped prpj^ection which is 
housed in a cavity prqyidad in the bottom flat surface of the 
meniscus element, permitting, according to the size and shape of 
this cavity, the said meniscus element to pivot in rotation or 
slide freely over the said tibial plate. 

In one particular mode of realisation of the prosthesis 
according to the invention, a pin, the end of which is provided 
with a spherical head, is fixed on the tibial plate in the 
posterior centrsa area thereof, the centre of the said spherical 
head being aligned with the centres of the spherical segments 
coinprising the condyle bearing surfaces; the meniscus plate, 
attached to the said tibial plate, being indited at the centre 
to permit the said pin to pass with clearance, while an insert 
having a hemispherical cavity, in which the spherical head of the 
said pin fits without clearance, is inserted and secured in the 
femoral in5)lant between the two condyles « opposite the 
intercondylar indentation. 

According to a first variant of this mode of realisation of 
the prosthesis according to the invention, the cavity of the 
insert retains when the knee is in extension. 

According to a second variant of this mode of realisation 
of the prosthesis according to the invention, the cavity of the 
insert does not retain in extension, so as to permit distal 
clearance between the femoral implant and the tibial implant. 

The spherical headed pin used in this mode of realisation 
of the prosthesis according to the invention, can be attached to 
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Che tibial plate by a Mdrsei taper type of fixture complete with 
a screw/ in association With an anti-pivoting spur. 

The iscrew fixing the said pin to the tibial plate also 
permits an intramediilar pin to be fixed to the isaid plate « the 
5 shape and diitien4ib|is of this pin b^in§ adapted to the anatomy of 
the patient and the quality of the bone material. 

The pin is also fixed to the txbial plate by a Morse taper 
type fixture supplemented by ain auxti -pivoting spur. 

The prosthesis according to the invention offers the 
10 advantage over known prostheses of perfect congruence between the 
meniscus element and the condyles for flexion, and between the 
meniscus element and the tibial plate for rotation. 

It offers the additional advantage of enabling the number 
of parts needed for a surgical operation to be reduced 
15 considerably since it requires only the femoral implaoits to be 
of different dimensions and meniscus elements which only differ 
in thickness. 

The prosthesis according to the invention also enables the 
instruments to be limited/ in particular requiring only one 

20 cutting guide, due to the fact that, irrespective of the size of 
the femoral implant, the anchoring pins thereof are equidistant 
while the posterior cut and the bevel are the same, only the 
height of the anterior cut being variable. 

In the simplest configuration of the prosthesis according 

25 to the invention, the dimensions and shape of the lower cavity 
of the meniscus element are different from those of the trxmcated 
cone shaped projection of the tibial plate. This allows the said 
meniscus element to move over the tibial plate, while maintaining 
perfect congruence of the meniscus element with the condyles on 

30 one hand, and with the tibial plate on the other. 

Postero- stability of the prosthesis according to the 
invention is obtained by usiiig a meniscus plate in which the 
dimensions and shape of the lower cavity correspond to those of 
the tmncated cone shaped projection of the tibial plate, which 

35 allows the meniscus element alone to pivot around the said 



projection. 

In the case of a repeat prosthesis, that is to say 
comprising a spherical h^a^ed pin and an insert , the articulation 
is produced firttlir betw^^ meniscus element 

and secondly between the spherical, head and. the insert . 

The chcjibe of whe^r^ the cavity iof the insert retains or 
not depends on the state pf the ligaments, a retaihiiig cavity 
enabling the insert and the spherical head to act as a ball and 
socket, pr^^Miting dislocation,^ 

The' advMtages and ciharacteristics of the present invention 
will be more clearly vmderstood from the description which 
follows, whi^i refers to the appended drawings depicting several 
modes of non-limitative realisation. 

In the appended drawings: 

- Figure i represents a front view of a prosthesis according 
to the invention, in a position if flexion at 90", showing 
several feittbrai inplants of different sizes. 

- Figure 2 shows a side view of the same prosthesis. 

- Figure 3 shows, in a front view, a representation of 
several superimposed femoral implants of the same prosthesis. 

- Figure 4 shows the same representation in a side view. 

- Figure 5 shows a top view of a meniscus element of a 
prosthesis according to the invention 

- Figure 6 shows a top view of a variant of the same 
meniscus element , 

- Figure 7 shows an exploded rear view of a prosthesis 
according to the invention in its postero- stabilised version. 

- Figure 8 shows an exploded side view, with partial 
sections, of the same prosthesis. 

- Figure 9 shows a side view, with partial sections, of the 
same prosthesis in an extended position. 

■ Figure 10 shows a side view with partial sections of the 

same prosthesis in a position of flexion at 90*. 

- Figure lia shows a plan view of a meniscus element of the 
prosthesis shown in figure 7. 



- Figure lib shows a view of a tibial plate equipped with 
this same meniscus plated 

- Figure lie shows a jplan view of the same tibial plate 
equipped with the satae meniscis piat^ in a different position 

- Figures 12a and 12b respectively show a side view and a 
plan view of a first mode of realisation of the tibial implant 
pxn of the prosthesis according to the inv^tion. 

- Figures 13a and 13b respectively , show a side view and a 
plan view of a second mode of realisation of t^e tibial implant 
pin of the prosthesis according to the invention. 

" ^iSfures I4a and 14b respectively show a rear view and a 
plan view of a third mode of realisation of the tibial implant 
pin of the prosthesis according to the invention. 

- Figure 15 shows a side view of a cutting guide enabling 
the positioning of a prosthesis acc6rding to the invention. 

- Figure 16 shows a front view of the same cutting guide. 
If one refers to figures 1 and 2 one can see that a 

prosthesis according to the invention comprises a bicondylar 
femoral i„5,iant 1. a tibial base 2 with a pin 20, and a meniscus 
element 3^ 

The femoral implant 1 has two condyles 10 and 11 separated 
by an intercondylar indentation 12, and extended by a trochlea 

THe bearing surfaces 14 and 15 of the condyles, 10 and ii 
respectively, have a certain curvature ^ in the longitudinal 
direction and another in the transversal direction, these 
curvatures being of constant and identical radius R, such that 
the bearing surfaces 14 and 15 are segments of a sphere of centre 
a and b respectively. 

Figures 3 and 4, which show three superin?>osed femoral 
xmplants l of different sizes, give a better understanding of the 
fact that the bearing surfaces 14 and is of the condyles 10 and 
11 respectively are, irrespective of the size of the femoral 
xii5)lant 1, spherical sectors of two spheres A and B of centre a 
and b respectively. 
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Figure -5 shows a meniscus element 3 the shape and dimensions 
of the cavity 3S of which correspond to the truncated cone shaped 
projection 22, such that the movement of the meniscus element 3 
over the tibial plate 21, not shown,* is limited to pivoting, for 
a posteror stabilised prosthesis for exan?>le. 

Figure 6 shows a meniscus elenient 3 the pavity 36 of which 
is of considerably greater dimensions than those of the truncated 
cone-shaped projection, which enables the meniscus element 3 to 
move over the tibial plate 21, not shown. 

also see in figures 1 and 2 that the meniscus 
element 3 has, above the anterior part of the indentation 33, an 
abutment 34 liaving a sloping plane 35 on top, against which the 
base 19 of the trochlea 13 rests lat the bottom of the 
intercondylar indentation 14 when the knee is in extension, in 
order to prevent anterior pulling. 

If one refers to figures 7 and 8, one can see that, in the 
case of a replacement, on the plate 21 of the tibial base 2 is 
fixed a pin 4 the free end of which is provided with a spherical 
head 40. 

The attachment of pin 4 to plate 21 is performed firstly by 
fitting, over the tr^cated cone shaped projection 22 of the 
plate 21, a front extension 41 of pin 4 which has for this 
purpose, at the lower end, a truncated cone shaped cavity 42, and 
secondly by a screw 43 fitted in a tapped hole 23, which also 
permits the attachment of the pin 20 which is joined on. 

To prevent pin 4 from pivoting, a spur 44, protruding under 
pin 4, is inserted in a hole 25 on the top surface 24 of the 
plate 21 in its rear central area. 

It is to be noted that it may not be possible for the plate 
21 to have a hole 25, in which case the spur 44 is positioned at 
the rear end of pin 4 and fits into the indentation of plate 21 
to prevent pin 4 from pivoting. 

The meniscus element . 3 , as can be seen more accxirately on 
figures iia, lib and 11c, has a rear central indentation 33 
enabling the passage of pin 4 and separating the two spherical 
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cavities 31 and 32V , • 

Indentation 33 . is such' thatr i-h^^^:'. 

suae -X ..e p.«. .X 3^ 

axui ix or a femoral implanr 1' , ODDosite ^>,« 

intercondylar indentation 12 is in^^r^^^ 7^ " 

' ^® inserted and t±jt^ k,* 

apjmrrlate ftsins not .sown, an insert s with . ^ 

cvity SO .e,i^ to hou*e u« apWi^u 0^2^!"^ 

"SaV/tT" r"^'^°'' "Vit. so ^Wa" S.'"i^ tt 

^ Aa o«i be aeen in figure s, th. cavity SO doea not retal„ 
tha tis to aay that the spherical heaa «0i. inserted ^tH^; 

r: ^eT:" - ^ — --^^ 

Howevar, in a variant, not shown, the cavity 50 retains in 
«t.n.ion that is to say that the spherical hea/« iT^rZ 
to«rds the rear of the cavity so when the toee is in f^^f 

ZITL"^ " S act. a. a ball ^IZZ' 

holding the f«.or.l i^i^^ 1- and th. tibial l,,piant 2 ^wl; 

IS possible because of the aliorn.^. "»"^«m; ^, which 

Th. - ■ "-igniient of the centres a, b and c 

tte configuration of the pro.th.,i. can be ii^roved by t^ 

Choice of pin best fill^^or1 .--^ " *i«ptovea oy tne 

the state o^ t^ bo„e ^t". ""'"^ °' 
nxgnres I2a. ijb. ija. I3a, i3b, i4a and i4b 

.....J^JT" ™" 200, 201 and 202 are 

a^rTt -l"' -i'l^le only on figure l2a.^ 

Slv^^T """^ * screw an; a^ 

anta-pivotoag spur 203. 

In figures I2a and I2b one can see a Din 200 
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• in figures I3a and l3b one can see a pin 201 of round 
transversal section, thfe height of which decreases from top to 
bottom, and the surface of which is striated with grooves 205, 
not shown on figure 13a, the depth of which is constant. 

in figures I4a and I4b one can see a pin 202 with an 
approxitnately cylindrical body 206 comprising radially three 
wings, two lateral wings 207 and one . posterior wing 208. the 
lateral wings 207 each being at an angle of 70* to the posterior 
wing 208. wings 207 and 208 being of decreasing width and hexght 
towards the bottom, and posterior wing 208 being shorter than the 

lateral wings 207 . 

If. finally, one refers to figures 15 and 16 one can see a 
cutting guide 6 permitting the front and rear cuts and the bevel 
to be performed for the insertion of the femoral implant 1 
irrespective of the size thereof, different sizes being shown on 

figure 15. / . ^ 

The cutting guide 6 has. firstly, two positxonmg rods 60 
and 61. or holes permitting the insertion of pins, designed to 
be inserted in the holes bored to bouse the anchoring pins 10' 
and 11' of the femoral implant l, and secondly, as a guide for 
the saw. slots 62. 63 and 64 for the posterior cut and bevels, 
and three slots 65. 66 and 67,. for the anterior cut for three 
sizes of femoral implant 1. the top edge 68 serving as a guxde 
for a fourth size. 
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lower surface (30) of the meniscus element (3) . 

6) A prosthesis according to claim 5 characterised by the 
fact that the dimensions of the cavity (36) of the meniscus 
element (3) are greater than the dimensions of the truncated cone 
shaped projection (22) of the tibial pl^te (21) . so as to permit 
free sliding moveinent of the said meniscus element (3) over the 
^aid tibial plate (21). 

7) A prosthesis according to claim 5 characterised by the 
fact that the shape and dimensions of th^ cavity (36) of the 
meniscus element (3) correspond to the shape and dimensions of 
the truncated cone-shaped projection (22) of the tibial plate 
(21), so that thie said meniscus element (3) is only permitted to 
pivot in rotation on the said tibial plate (21) . 

8) A prosthesis according to any of claims i to 4, 
characterised by the fact that, on one hand, pin (4), the end of 
which is fitted with a spherical head (40) , is fixed on the 
tibial plate (21) in the rear central area thereof, the centre 
(c) of the said spherical head (40) being aligned with the 
CMtres (a. b) of the spherical segments comprising the bearing 
surfaces (14, IS) of the condyles (10, ii) on the other hand the 
meniscus plate (21). attached to the said tibial plate (21), is 
indented centrally to permit the passage with clearance of the 
said pin (4); and. furthermore, an. insert (5), with a 
hemispherical cavity (50) into which the spherical head (40) of 
the said pin (4) fits, without clearance, is inserted and fixed 
in the femoral implant (1') between the two condyles (10, 11). 
opposite the intercondylar indentation (12) . 

9) A prosthesis according to claim 8 , characterised by the 
fact that the cavity (50) of the insert (5) retains when the knee 
is in extension, the spherical head (40) being inserted towards 
the bacJc of the insert (S) . 

10) A prosthesis according to claim 8 characterised by the 
fact that the cavity (50) of the insert (5) does not retain when 
the knee is in extension so as to permit distal clearance, the 
spherical head (40) being inserted in the said insert (5) on the 
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1) A Sliding knee prosthesis comprising a femoral implant, 
a tibial in5)lant and a meniscus element, characterised firstly 
by the fact that the meniscus element (3) has two spherical 
bearing cavities (31. 32), and secondly by the fact that the 
femoral implant (l) has two condyles (lo, ii) the bearing 
surfaces of which (i4, 15) are spherical segment's of different 
centres (a, b) and of radius (R) equal to that of the spherical 
cavities (31, 32), the said centre* (a, b) being separated 
irrespective of the size of the said femoral implant (i) , by the 
same distance, permitting the meniscus element (3), with the 
exception of the thickness, to be of constant dimensions whatever 
the size of the femoral in?)lant (i) . 

2) A prosthesis according to claim 1 characterised by the 
fact that the anchoring pins (10', ii') of the femoral implant 
(1) are of identical distances between centres and positions 
irrespective of the size of the femoral implant (i) . 

3) A prosthesis according to claim i or claim 2 
characterised by the fact that the anterior cut and the bevels 
necessary for placing the femoral implant (i) are identical 
irrespective of the size of the said femoral implant (l) , only 
the height of the anterior cut being variable. 

4) A prosthesis according to any of the foregoing claims 
characterised by the fact that the meniscus element (3) has on 
Its top surface, in its front central area, an abutment (34) 
having at the top a sloping plane (35) against which rests the 
base (15) Of the trochlea (13) at the tip of the intercondylar 
indentation (12) when the knee is in actension. 

5) A prosthesis according to any of the foregoing claims 
characterised by the fact that the tibial plate (21) comprises 

T ' truncated cone-shaped projection 

(22) designed to be housed in a cavity (36) provided on the flat 
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axis of -Che femoral implant (l') . 

11) A prdstiiesis according to any of claims 8, 9 and lo 
Characterised by the fact that the pin (4, is atta^hed^ t"; 
txbxal plate (21) by a Morse taper type f ixtui^ cdi^iet^ wit^^ 
screw 43,, associated with an ant^^tiSi^ si^45^' 

12) A prosthesis according to any of . claims . 8- to ii 
characterised by the fact fh=.f. k*. 2 ^ " V^V 

c« oy cne tact that the indentation (33) of tho 

clearance bet«en 0» pin (4) and th4 nenlscus ei.B.nt: (3) ^ 
that the said «„i.cus element ,3. =«, slid. o*.r^ '° 



13) * P""he8is according to any of the foregoing claiM 
charact.r.s«. by the fact that th. pin Uoo. =01^ 2o/, 
txhx^ ^lant <2, 1. attached to the tibial plate ,21, hyV 
antx -pivoting spur (203) . «»«aan 

imDla^t'.lf Tl'"' '""^ ^^"^'-^ °^ '^"^ femoral 

x^lant ,1, of the proetheais according to any of claims 1 to 7 
characterised by the f»fr ^-U^*. ^ a to /, 

SI) .„ ^ ^^""^ .^^ two positioning rods (60 

o-ertr~l- 1- ^ ^ 'JZ ZTT^ ^ 
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